Role of reactive oxygen species in zinc deficiency-induced hepatic stellate cell activation.
We previously reported that zinc deficiency caused a reduction in intracellular glutathione at 8 h after the addition of zinc chelator, diethylenetriamine pentaacetic acid (DTPA), compared with control levels in rat hepatic stellate cells. In this study, we investigated the role of reactive oxygen species and glutathione on the mechanism of zinc deficiency-induced hepatic stellate cell activation, via assessing collagen synthesis. Isolated hepatic stellate cells were incubated with or without DTPA. Type I collagen expression in hepatic stellate cells was detected by immunohistochemistry, and then quantification of the intensity of type I collagen expression was analyzed using a computer with NIH image. Intracellular glutathione was measured using HPLC. H(2)O(2) release from hepatic stellate cells into the overlying medium was assayed using a fluorimetric method. H(2)O(2) release by DTPA-treated hepatic stellate cells significantly increased from 4 h, but returned to control levels after zinc supplementation. When catalase was added to the culture at 6 h after the addition of DTPA, the staining for type I collagen was as weak as at control levels. Diphenyliodonium chloride, the inhibitor of NADPH oxidase, produced a marked reduction in zinc deficiency-induced H(2)O(2) release. The results of this study show that the depletion of intracellular glutathione levels triggers a progression of collagen synthesis in zinc deficient-hepatic stellate cells and this depletion may be induced by the stimulation of cellular production of H(2)O(2).